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[bookmark: _Toc235200354]Scope and system description
[bookmark: _Toc235200355]Scope
This risk assessment considers the AK‑47 rifle and its associated ammunition in relation to normal operating conditions. This includes handling, loading, firing, misfire drills, and routine cleaning/maintenance. The assessment covers the relevant stages of the Manufacture to Target Disposal Sequence (MTDS) from the point at which ammunition is issued to the operator and loaded into a magazine, through operational use in a range or field environment, and ending when the weapon has been unloaded, cleared, and returned to safe storage.
The operating environment includes high‑ and low‑temperature climates, varying humidity, and conditions where particulate or water ingress is likely. Ammunition is considered only while housed within the magazine or chamber during normal use. Tactical employment, weapon modification, and ammunition manufacture are explicitly excluded. The intended audience for this assessment is armourers, range staff, and safety managers responsible for small‑arms safety.
[bookmark: _Toc235200356]System description 
The assessed system comprises the AK‑47 rifle and compatible 7.62×39 mm ammunition [32]. The AK‑47 is a gas‑operated, rotating‑bolt rifle, and the safety-relevant elements of the system include the firing mechanism, gas system, magazine, chamber/barrel assembly and safety selector [1,2]. The ammunition is considered at a high level as a metallic cartridge containing a primer, propellant and projectile. These energetic components are relevant to the hazard log because they introduce hazards associated with ignition, pressure generation, heat, impact, corrosion and environmental degradation.The system interfaces with trained operators, range staff, armourers, ammunition handling arrangements, cleaning and maintenance processes, and the surrounding environment. Safety-relevant system functions include loading, chambering, firing, extraction, ejection, misfire or stoppage response, unloading, cleaning and routine maintenance. These functions are relevant to the hazard log because failures or deviations within them may contribute to hazards such as misfire, unintended fire, breech failure, hot cartridge ejection or noise exposure. The system boundary is therefore limited to the rifle, compatible ammunition, immediate user interactions and the supporting controls required for safe use.


[bookmark: _Toc235200357] Risk assessment
[bookmark: _Ref234155139][bookmark: _Toc235200269]Table 1- AK-47 Hazop
	Hazard ID
	Hazard
	Hazard Description
	Accidents/ consequences
	Causes/ threats 

	Likelihood

	Severity

	Risk Class

	Risk Reduction (Controls)

	Likelihood

	Severity

	Residual risk 


	H1
	Ejected hot cartridge case
	Potential for a hot spent cartridge case to be ejected from the weapon and contact personnel, clothing, combustible material or sensitive equipment.

	· Burns
· Barrel wear
· Clothing damage
· Fire
· Impact from casing to sensitive body part
	Gun firing
Casing ejection
	5
	4
	Class A
	C1 -Controlled number of trained personnel in the vicinity 
C3- Training
C4- Weapons handling procedures
C6- Cleaning procedures 
C7-Examination of equipment 
C8- SME advice
C10- PPE/ CPE
C11- Range safety procedures 
C14- Environmental considerations
C15- Fatigue/ stress management 

	3
	3
	Class C

	H2
	Breach explosion

	Potential for uncontrolled pressure release or structural failure at the breech/chamber during firing, resulting in blast, fragmentation, weapon damage or injury to nearby personnel[8].

	· Blast Injuries- Fragmentation, blast
· Noise of an explosion
	· Out-of-Battery Detonation
· Squib Load
· Overpressured ammunition
· Barrel obstruction
· Wrong ammunition used
· Hot ammunition jamming chamber
· Poorly manufactured ammunition
	2
	5
	Class A
	C1 -Controlled number of trained personnel in the vicinity 
C2-Scheduled maintenance
C3- Training
C4- Weapons handling procedures
C5- Test & trials
C6- Cleaning procedures  
C7-Examination of equipment 
C8- SME advice
C10- PPE/ CPE
C11- Range safety procedures 
C12-Use of approved equipment 
C13-Risk assessment 
C14- Environmental considerations
C15- Fatigue/ stress management  
C16-Ammunition inspection 
C17-Misfire procedure
C18-Fault reporting 

	1
	5
	Class B

	H3
	Misfire

	The sudden or complete failure of the system's ammunition to ignite after the trigger is pulled and the firing pin strikes the primer [2].
	· Hang fire 
· Cook-off
· Unintended discharge during clearance 
· Operator injury during stoppage drill 
· Escalation to breach failure 
· Blast or fragmentation injury if escalation occurs

	· Worn firing pin 
· Faulty ammunition 
· Incorrect ammunition 
·  Lack of cleaning procedure (HF)
· Operating temperatures exceeded
· Excess particulate ingress 
· Extended use
· Misuse
· Incorrect or
 premature stoppage/clearance procedure

	2
	5
	Class A
	C1 -Controlled number of trained personnel in the vicinity 
C2-Scheduled maintenance
C3- Training
C4- Weapons handling procedures
C5- Test & trials
C6- Cleaning procedures  
C7- Examination of equipment 
C8- SME advice 
C10- PPE/ CPE
C11- Range safety procedures 
C12-Use of approved equipment 
C13-Risk assessment 
C14- Environmental considerations 
C16-Ammunition inspection 
C17-Misfire procedure
C18-Fault reporting 

	2
	3
	Class C

	H4
	Noise Exposure

	The potential for weapon firing noise to cause temporary or permanent hearing damage to personnel. 

	· Temporary threshold shift 
· Permanent hearing loss 
· Tinnitus 
· Reduced communication/
· situational awareness 
· Startle response

	· Ammunition produces high impulse noise during firing
· Loud Noise
· Cumulative Exposure
· Confined Environment (Space/Room)
	5
	4
	Class A
	C1-Controlled number of trained personnel in the vicinity 
C3-Training
C8- SME advice
C9-Noise trials/ characteristics 
C10-PPE/CPE
C11-Range safety procedures
C13-Risk assessment
C14-Enviromental considerations
C15- Fatigue/ stress management 

	2
	2
	Class D

	H5
	Unintended fire
	The potential for a weapon to fire without the operator's intention.
	· Projectile injury or fatality 
· Damage to equipment or infrastructure 
· Loss of weapon control 
· Range safety incident 
· Secondary injury following startle or movement

	· Slip/Trip/Fall
· Thermal Cook-off
· Firing mechanism malfunction
· Incorrect safety selector use
· Finger on trigger during movement or clearance
· Failure to prove weapon clear
· Dropped or mishandled weapon
· Negligent discharge
· Firing mechanism malfunction
· Thermal cook-off


	3
	5
	Class A
	C1 -Controlled number of trained personnel in the vicinity 
C2-Scheduled maintenance
C3- Training
C4- Weapons handling procedures
C5- Test & trials
C6- Cleaning procedures  
C7- Examination of equipment 
C11- Range safety procedures 
C12-Use of approved equipment 
C13-Risk assessment 
C14- Environmental considerations 
C15- Fatigue/ stress management 
C16-Ammunition inspection 
C17-Misfire procedure
C18-Fault reporting

	1
	5
	Class B



	The risk matrix has been defined in Appendix A and a detailed control description is outlined in Appendix B.
[bookmark: _Toc235200358]ALARP Justification - Misfire 
A misfire is the sudden or complete failure of the system's ammunition to ignite after the trigger is pulled and the firing pin strikes the primer [8]. The AK-47 rifle contains energetic components, and a misfire is a hazard that cannot be ruled out given the nature of the system.
Some of the causes highlighted in Table 1 include a worn firing pin, faulty ammunition, excess particulate ingress, lack of cleaning procedure and exceedance of operating temperature limits. These causes demonstrate the inherent variability of energetic materials, the influence of environmental exposure and the mechanical tolerances of the weapon system.
Misfire failure mechanisms discussed include:
· Mechanical degradation (worn firing pins, weak hammer springs, fouling).
· Ammunition variability (primer hardness, corrosion, propellant degradation).
· Environmental conditions (temperature extremes, humidity, particulate ingress).
· Human factors (incorrect loading, poor maintenance discipline, improper stoppage drills).
[bookmark: _Toc235200359] Consequences
Although a misfire is not immediately harmful in itself, its escalation pathways are severe because it can develop into a hang fire, cook-off or unintended discharge. If a misfire escalates into breech failure, the potential consequences include blast and fragmentation injuries. These escalation pathways justify the initial catastrophic severity rating.
Misfires are a credible concern, although they are not expected to be frequent in well-maintained AK-pattern rifles using approved ammunition. The initial likelihood rating reflects the uncertainty associated with misfire rates for 7.62×39 mm ammunition [32], environmental susceptibility and mechanical tolerances. It has been reported that there is a “large variation in manufacturing standards for both ammunition and the rifle” [32], which may introduce variation in performance and safety. The initial severity is assessed as catastrophic because escalation could result in fatal injury. On this basis, the combination of credible likelihood and catastrophic severity results in an initial Class A intolerable risk.
[bookmark: _Toc235200360]Controls and justification 
The controls adopt legislative requirements and recognised good practice and were selected because they provide significant risk reduction, target credible causes and align with mandatory safety doctrine. The primary control is the misfire procedure, which requires the operator to maintain the weapon pointed down range, wait for a prescribed period and clear the weapon using rehearsed drills [1,12]. This control reduces the likelihood of escalation into hang-fire-related injury or unintended discharge. It is low cost, practical to implement and highly effective when supported by training and supervision.
Operator training should be assessed annually and aligned with the relevant training publications to ensure that personnel understand misfire behaviour, stoppage drills and safe weapon-handling protocols [33]. Training reduces procedural error and is proportionate to the level of risk because it directly addresses the human-factor causes identified in the risk assessment. The correct procedures are outlined in Pamphlet 21 [34] and the DCC training publication [33], which support consistent weapon orientation and clearance behaviour during misfire events.
Cleaning and lubrication procedures provide a further reasonably practicable control by reducing fouling, contamination and friction-related degradation that may contribute to misfires. Although the AK‑47 is generally regarded as tolerant of adverse conditions, this does not remove the need for disciplined maintenance. The use of approved cleaning materials and lubricants also supports compliance with COSHH requirements and prevents the introduction of unsuitable substances that could degrade components or ammunition. This control is therefore proportionate because it is low cost, already embedded within normal maintenance routines, and provides a credible reduction in misfire likelihood.
Pre-use examination of the weapon system is also necessary to demonstrate that the risk has been reduced so far as is reasonably practicable. Examination by suitably trained personnel allows visible or functional defects, such as worn firing pins, weakened springs, corrosion, contamination or other mechanical contributors, to be identified before use. This aligns with the principle that work equipment should be maintained in a safe condition and only used when fit for purpose. The control is proportionate because it requires limited additional time but provides a direct barrier against foreseeable mechanical causes of misfire.
Ammunition inspection further reduces the likelihood of a misfire by preventing the use of rounds that are visibly damaged, corroded, dented, contaminated or otherwise suspect. As ammunition condition is a credible contributor to misfire, visual inspection and segregation of suspect rounds provides a targeted control against one of the main root causes identified in the risk assessment. The use of approved ammunition and approved equipment also ensures compatibility with the weapon system and reduces the potential for incorrect or unsuitable ammunition to be introduced. These measures are justified because they are routine, low-burden controls that provide a meaningful reduction in likelihood.
Environmental controls are relevant because temperature extremes, moisture, corrosion and particulate ingress can affect both the weapon mechanism and ammunition performance. Operating the system within defined climatic limits and applying appropriate storage and handling arrangements reduces the probability of temperature-induced degradation, contamination and misfire. This is a reasonably practicable measure because it does not require redesign of the system; instead, it relies on planning, supervision and adherence to existing operating limits.
3.3 Reasonable practicability assessment
The selected controls have been assessed using the ALARP principle and the test of reasonable practicability, considering the balance between risk reduction and the time, trouble and cost required to implement each measure. Controls such as training, cleaning, inspection, ammunition checks, approved equipment, range safety procedures and misfire drills are high-benefit and low-cost measures. They are already consistent with normal safe systems of work and therefore cannot reasonably be omitted.
Mandatory controls, including compliance with relevant safety publications, equipment maintenance requirements, ammunition control arrangements and range procedures, are required irrespective of cost because they represent established legal, organisational or industry good practice. The remaining controls target the identified root causes of misfire, including mechanical degradation, ammunition variability, environmental exposure and human error. On this basis, the control set is proportionate to the severity of the hazard and provides a defensible reduction in risk.
3.4 Controls considered but not adopted
As part of the ALARP demonstration, further risk reduction options were considered. Replacement of standard or surplus ammunition with match-grade ammunition could reduce ammunition-related misfires; however, the additional cost is unlikely to be justified for routine training where approved ammunition, inspection and misfire procedures already provide effective control. Similarly, replacing the AK‑47 platform with an electronic-ignition rifle could remove some primer-related failure modes, but this would introduce significant cost, logistic burden, retraining requirements and system integration issues. For the assessed activity, this would be grossly disproportionate to the additional risk reduction achieved.
Other potential controls, such as chamber temperature monitoring sensors, mandatory barrel cooling devices and destructive testing of ammunition lots before every range session, were also considered. These measures may offer some additional assurance but would introduce complexity, calibration requirements, equipment burden, cost and disruption to normal training. The existing controls already address the credible escalation pathways through safe orientation, waiting periods, clearance drills, approved ammunition, inspection and supervision. Therefore, these additional measures are not considered reasonably practicable for the defined scope.
3.5 Residual risk and ALARP decision
Following implementation of the selected controls, the residual likelihood remains credible but is reduced because misfires cannot be fully eliminated from a small-arms system using energetic ammunition. The residual likelihood is therefore assessed as 2, meaning unlikely but credible. The residual severity is assessed as 3 within the controlled scenario because the controls do not remove the inherent energetic hazard, but they reduce the likelihood of escalation to the most severe outcomes. In particular, misfire procedure, safe weapon orientation, supervision, range safety arrangements and controlled clearance drills are intended to prevent a misfire from progressing to fatal injury. The residual risk is therefore reduced from Class A to Class C.
The residual Class C risk is considered tolerable and ALARP because all reasonably practicable procedural, technical, environmental and organisational controls have been applied. The remaining risk is inherent to the use of energetic materials and mechanical initiation systems. Further reduction would require significant redesign, additional cost, increased logistical burden or operational disruption, and these measures would be grossly disproportionate to the additional safety benefit achieved for the defined activity. The activity may therefore proceed only within the defined operating limits and with the identified controls implemented and maintained.
3.6 Maintaining ALARP status
ALARP status should be maintained through periodic review of misfire incidents, fault reports, training outcomes, ammunition defects and changes to operating conditions. Lessons identified from incident reporting should be incorporated into training, maintenance and range procedures. Emerging technologies, such as improved ammunition quality control, chamber monitoring or alternative ignition systems, should be reviewed if they become technically mature and proportionate to the risk.
In conclusion, misfire is an inherent hazard of small-arms systems containing energetic materials. Through the application of training, approved procedures, equipment inspection, ammunition inspection, cleaning, environmental controls, range supervision and fault reporting, the risk has been reduced from Class A, intolerable, to Class C, tolerable and ALARP. The rejected controls have been considered and found to be disproportionate for the defined scope. The activity may be considered tolerable within the stated operating limits, provided that the controls remain implemented, effective and subject to continuing review.
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	Number
	Likelihood Level 
	Description 
	Indicative Probability 
	
	Number
	Severity Level 
	Description 

	5
	Frequent 
	Expected to occur repeatedly 
	10^-3 < O <= 10^-2 
	
	5
	Catastrophic
	Fatality or multiple fatalities/Public Life-altering

	4
	Likely 
	Will occur several times 
	10^-4 < O <= 10^-3 
	
	4
	Critical 
	Life-altering injury/Public High Triage

	3
	Occasional 
	May occur sometimes 
	10^-5 < O <= 10^-4 
	
	3
	Severe 
	High Triage Recoverable/Public Low Triage

	2
	Unlikely 
	Not expected, but credible 
	10^-6 < O <= 10^-5 
	
	2
	Minor 
	Low Triage Recoverable/Public Negligible Harm

	1
	Improbable 
	Extremely unlikely 
	O <= 10^-6 
	
	1
	Marginal 
	Negligible harm





	
	
	Likelihood
	
	
	

	
	
	5
	4
	3
	2
	1
	
	
	

	
	Weight
	9
	4
	3
	2
	1
	
	Risk Class
	Meaning

	5
	15
	135
	60
	45
	30
	15
	
	A
	High -  “The risk is considered Intolerable/ Unacceptable. The activity shall not
proceed or, the system shall not be used.”

	4
	9
	81
	36
	27
	18
	9
	
	B
	Medium/High  -  “The risk can only be considered Tolerable and ALARP if
demonstrated that further risk reduction is impracticable.”

	3
	5
	45
	20
	15
	10
	5
	
	C
	Medium/Low - “The risk is considered Tolerable and ALARP.”

	2
	2
	18
	8
	6
	4
	2
	
	D
	Low - “The risk is considered to be Broadly Acceptable. Additional risk
reductions may be introduced only if the benefits justify the cost (time, money,
inconvenience).”

	1
	1
	9
	4
	3
	2
	1
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	Control No
	Control name 
	Description 

	C1 
	Controlled number of trained personnel in the vicinity 
	Controlled number of trained personnel in the vicinity.
[3,4,5,6,7,33]

	C2
	Scheduled maintenance/inspection of the system
	Regular maintenance and detailed inspection to allow the user to note areas of concern and conduct repairs, when necessary, as specified in the relevant standards. [9,10.5.6,7]


	C3
	Training 
	Ensure personnel are competent and have had the appropriate training/ hold the relevant qualifications to operate the system. Personnel in training must be always supervised to operate the system. Annual reassessment of weapons handling skills. [11,9,5,33,34]


	C4
	Weapon handling procedures 
	Weapon handling procedures are always adhered to. [12,13,14,5,6]


	C5
	Test and trials 
	The system has undergone sufficient trials, testing and evaluation before entering service. 
[15,16]

	C6
	Cleaning procedures 
	The system must be cleaned using only approved cleaning/ lubrication fluids. Only equipment which has been approved for use can be used. [17,18,9,6,7]


	C7
	Examination of equipment 
	A physical examination is conducted by personnel who are sufficiently trained to ensure the weapon is safe for use. [12,9,19,5,6,7]


	C8
	SME advice
	Consult subject matter experts for advice and guidance. [20,14,5]

	C9 
	Noise trails/characteristics 
	Trails conducted to determine the correct hearing protection required based on the noise pulse. Also, the noise characteristics of the equipment itself. 
[21,22,7]


	C10
	Provision of PPE / CPE
	Personal protective equipment/Combat personal equipment is issued and is to be worn whilst conducting duties. This includes active operations, training and also maintenance taskings. [23,24,5,6,7]

	C11
	Range safety procedures 
	Range safety procedures. [6,12,25,7]

	C12
	Use of approved equipment 
	Only equipment which has been approved (through testing) and deemed compatible with the weapon system shall be used. This includes ammunition.
[9,26,27,6,7]

	C13
	Risk assessment 
	A comprehensive risk assessment will be conducted to determine areas to note and the associated control measures to manage/ reduce the risk.
[5,6,7,28,16]


	C14
	Environmental Considerations
	Climatic limits in which the weapon system should be operated to minimise degradation, corrosion and misfire. [29,30]

	C15
	Fatigue/stress management 
	Ensure operators are not fatigued, stressed, or overloaded—mandatory rest periods are to be used during prolonged operations or training. This is to prevent negligent discharges; procedural errors spike under fatigue. [31,7,11]

	C16
	Ammunition inspection 
	Visual inspection of ammunition before use to check for corrosion, dents, and contamination. Use of approved ammunition lots only. Segregate suspect rounds and report the lot code for analysis. [29,30]

	C17
	Misfire/ Hang fire procedure
	Adopt the rehearsed procedures for misfires, hang fires, and stoppages. 
[12,33]

	C18
	Fault reporting 
	Any faults with the weapon system shall be reported, and the weapon removed from circulation, tagged/ logged and segregated. [9]



image1.png




